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COOLING PLATE FOR AN ELECTRICAL
ENERGY STORAGE ELEMENT

BACKGROUND OF THE INVENTION

The mmvention relates to a cooling plate for an electrical
energy storage element.

DE 102010025656 Al discloses by way of example a
modular device for supplying voltage to a motor vehicle,
wherein a cooling plate 1n the form of a cooling element 1s
used for cooling the electrochemical storage cells. The
cooling element 1s produced by way of example by means of
roll bonding or extrusion molding, wherein a pipe run 1s
introduced by means of lasers or flat pipes. An insulating
layer 1s provided on the floor of the housing 1n order not to
impair the cooling efliciency.

It 1s a disadvantage of the known prior art that a thermal
insulation 1s used exclusively between the electrochemical
storage cells and the cooling plate and the cooling plate does
not comprise a separate casing.

SUMMARY OF TH.

INVENTION

(L]

In contrast, the method 1n accordance with the invention
has the advantage that a cooling plate for an electrical energy
storage device comprises at least two metal sheets that are
connected to one another in a non-detachable manner, and at
least one synthetic material cover, wherein the connected
metal sheets comprise at least one cooling channel that 1s
inflated by means of a separating agent, whereby the
mechanical stability 1s improved.

An additional sealing arrangement 1s provided by means
of the synthetic material cover and, as a consequence, a
greater degree of tightness 1s achieved, whereby a likelihood
of leakage occurring 1s reduced 1n an advantageous manner
in contrast to the prior art.

Aluminum, aluminum alloys, copper and/or gold are used
as materials for the metal sheets, whereby a planar contact
surface between the cooling plate and by way of example an
clectrical energy storage device, and/or a high degree of
thermal conductivity 1s achieved in an advantageous man-
ner.

In an advantageous manner, the synthetic material cover
1s an electrical insulator, whereby an electrical insulation of
the cooling plate 1s achueved with respect to an adjacent
clectrical energy storage element so that, by way of example
in the event of a malfunction, electrical current does not flow
from an energy storage device by way of the cooling plate
and cooling pipes to a cooling system and a person 1s not
injured by an electric shock.

The method for producing a cooling plate in accordance
with the invention comprises the following steps:

In a first method step, a separating agent 1s applied to at
least one {first area of a first metal sheet, whereby by way of
example a cooling channel structure 1s provided. Fine cool-
ing channel structures can be produced 1n an advantageous
manner by means of a selected method for applying the
separating agent, by way of example by means of a printing
process, wherein said fine cooling channel structures com-
prise a high degree of tightness 1n contrast to pipe lines in
accordance with the prior art and/or render 1t possible to
change or adjust the cooling channel structure in a simple
manner.

In a second method step, a mechanically non-detachable
connection 1s produced between second areas of the first
metal sheets and at least one second metal sheet, wherein the
first areas are omitted by means of the separating agent from
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the mechamically non-detachable connection, whereby the
process ol mntroducing channels, by way of example by
means of lasers, 1s omitted 1n an advantageous manner.

In a third method step, at least one cooling channel 1s
formed by means of inflating the first area so that a cooling
agent for absorbing the heat can flow along the cooling
channel. In dependence upon a pressure used for and/or the
duration of the single-sided or two-sided inflation of the first
area, a larger cross-section ol the cooling channel 1is
achieved, whereby in an advantageous manner pressure
losses are reduced and/or a larger contact surface 1s achieved
with the same weight.

In a fourth method step, a synthetic material cover 1s
mechanically fixed to at least one surface of the connected
metal sheets, said surface being remote from the mechani-
cally non-detachable connection, whereby advantageously
an 1mproved mechanical stability 1s achieved and a high
degree of tightness 1s achieved 1n the case of fixing synthetic
material covers on all sides of the metal sheets that are
connected to one another 1n a mechamically non-detachable
manner.

The mechanically non-detachable connection between the
at least two metal sheets 1s produced by means of a roll
bonding method and/or an adhesive method. In the case of
the roll bonding method, the metal sheets are joined by
means of rolling under high pressure. In a further embodi-
ment, a metal sheet 1s built up from various materials prior
to being rolled with an additional metal sheet. A uniform
mechanically non-detachable connection 1s produced by
means of the roll bonding method, whereby the mechanical
stability 1s increased and the weight 1s reduced, since thinner
metal sheets are used.

The separating agent 1s printed onto the metal sheet,
whereby 1 an advantageous manner {ine cooling channel
structures are produced, said fine cooling structures com-
prising a high degree of tightness 1n contrast to pipelines
and/or rendering 1t possible to make simple changes to the
cooling channel structure. By way of example, graphite, oil,
wax, silicone and/or fat 1s used as the separating agent.

In order to inflate the first area, pressurized air 1s applied
in an advantageous manner, wherein by way of example a
diameter of the cooling channel 1s varied depending on the
duration of the intlation procedure and/or the pressure used.
By way of example, two different cooling channel structures
having different diameters are produced within a cooling
plate.

The synthetic matenial cover 1s fixed by means of clips,
ultrasonic welding, adhesive bonding and/or screws to the at
least one surface of the connected metal sheets, said surface
being remote ifrom the mechamically non-detachable con-
nection.

Where reversible mechanical connections are required, by
way of example for the purpose of exchanging the metal
sheets and/or synthetic material covers, for servicing pur-
poses, the synthetic material cover 1s fixed by means of clips
and/or screws. Said synthetic material covering 1s fixed on
the edges of the metal plates that are connected to one
another 1n a mechanically non-detachable manner.

If the cooling plate 1s to be protected against manipula-
tion, then the synthetic material cover 1s fixed by means of
welding, by way of example ultrasonic welding and/or
adhesive bonding on the edges and/or on one surface of the
connected metal sheets, said surface being remote from the
mechanically non-detachable connection.

The cooling plate in accordance with the invention 1s
mechanically connected in an advantageous manner to an
clectrical energy storage element, by way of example a
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battery cell, a battery module and/or a Supercap, by way of
example by means of screws, adhesive bonding, clamps,
clips and a cooling agent flows through the cooling plate
along the at least one cooling channel.

The cooling plate 1n accordance with the invention 1s used
in an advantageous manner 1n a vehicle having at least one
clectrical energy storage element, by way of example a
lithium 10n battery, a lithium sulifur battery, a lithium air
battery.

BRIEF DESCRIPTION OF THE DRAWINGS

In the figures:

FIG. 1a 1llustrates a first method step for producing the
cooling plate in accordance with the invention;

FI1G. 15 illustrates a second method step for producing the
cooling plate in accordance with the invention;

FIG. 1c¢ 1llustrates a sectional view through one embodi-
ment of the cooling plate in accordance with the invention
implementation of a third and a fourth method step; and

FIG. 2 illustrates a first possible use of the cooling plate
in accordance with the mvention.

FIG. 3 1llustrates a second and third possible use of the
cooling plate 1n accordance with the invention.

DETAILED DESCRIPTION

Like reference numerals describe like device components
in all figures.

FI1G. 1a illustrates a first metal sheet 1 and a second metal
sheet 2, wherein a separating agent 1s applied to at least a
first area 3(1) of the first metal sheet 1 and a second area 3(2)
of the first metal sheet 1 does not receive any separating
agent. The separating agent 1s applied to the first metal sheet
1 1n a first method step, by way of example by means of a
printing process.

In FIG. 15, the first metal sheet 1 and the second metal
sheet 2 are connected to one another in a mechanically
non-detachable manner, by way of example the connection
1s established 1n a second method step by means of roll
bonding.

FIG. 1c illustrates a sectional view along the plane A-A,
indicated 1n FIG. 15, of a fimished cooling plate 10, wherein
at least one cooling channel 6 1s formed in a third method
step by means of inflating the first area 3(1) that 1s lying
within the mechanically non-detachable connection of the
first metal sheet 1 and the second metal sheet 2 and 1n a
fourth method step synthetic material covers 4, 5 are fixed
on the surfaces that are remote from the mechamcally
non-detachable connection.

FIG. 2 illustrates a first possible use of the cooling plate
10 in accordance with the invention, said cooling plate being
arranged spatially between two energy storage eclements
7(1), 7(2), by way of example battery cells or battery
modules. Synthetic material covers 4, 5 that form a synthetic
maternal casing around the metal sheets 1,2 are fixed on the
surfaces that are remote from the mechanically non-detach-
able connection. The cooling plate 10 1s connected to a
cooling circuit by means of two cooling channels 6(1), 6(2).

FIG. 3 illustrates a second use of the cooling plate 10(2)
in accordance with the invention, said cooling plate being
arranged spatially on an upper surface, by way of example
between the connection poles of battery cells, of electrical
energy storage elements 7(1), 7(2), 7(3).

A third use of the cooling plate 10(1) 1n accordance with
the mvention 1s illustrated 1n FIG. 3, said cooling plate being,
arranged spatially on the lower surface, by way of example
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4

as a base plate of the battery cells, of the electrical energy
storage elements 7(1), 7(2), 7(3).

In a further possible use, the cooling plate 1s arranged
within a housing of the electrical energy storage elements
7(1), 7(2), 7(3). As a result of the electrically insulating
synthetic material and the high degree of tightness, the
cooling plate 1n accordance with the mnvention can be
arranged, by way of example, within a battery cell housing.

What 1s claimed 1s:

1. A method for producing a cooling plate for an electrical
energy storage element, the cooling plate comprising at least
two metal sheets that are connected to one another 1n a
non-detachable manner, and the cooling plate also compris-
ing at least one synthetic material cover, wherein the con-
nected metal sheets comprise at least one cooling channel
that 1s 1inflated by means of a separating agent, said method
comprising the following steps:

applying a separating agent to at least a first area of a first

one of the two metal sheets,

producing a mechanically non-detachable connection

between second areas of the first metal sheet and a
second one of the two metal sheets by means of roll
bonding,

forming the at least one cooling channel by means of

inflating the first area, and

fixing the synthetic material cover to at least one surface

of the connected metal sheets, said surface being
remote from the mechanically non-detachable connec-
tion.

2. The method for producing a cooling plate as claimed 1n
claim 1, characterized 1n that the separating agent 1s printed
onto the metal sheet.

3. The method for producing a cooling plate as claimed 1n
claam 1, characterized 1n that pressurized air 1s used for
inflating the first area.

4. The method for producing a cooling plate as claimed 1n
claim 1, characterized 1n that the synthetic material cover 1s
fixed to the at least one surface of the connected metal sheets
by means of clips, ultrasonic welding, adhesive bonding
and/or screws.

5. The method for producing a cooling plate as claimed 1n
claim 1, wherein the synthetic material cover 1s an electrical
insulator such that fixing the synthetic material cover to at
least one surface of the connected metal sheets includes
fixing the electrical insulator to at least one surface of the
connected metal sheets.

6. A method for producing a system having an electrical
energy storage element and a cooling plate, the cooling plate
comprising at least two metal sheets that are connected to
one another in a non-detachable manner, and the cooling
plate also comprising at least one synthetic material cover,
wherein the connected metal sheets comprise at least one
cooling channel that 1s mflated by means of a separating
agent, saild method comprising the following steps:

applying a separating agent to at least a first area of a first

one of the two metal sheets,

producing a mechanically non-detachable connection

between second areas of the first metal sheet and a
second one of the two metal sheets by means of roll
bonding,

forming the at least one cooling channel by means of

inflating the first area,

fixing the synthetic material cover to at least one surface

of the connected metal sheets, said surface being
remote from the mechanically non-detachable connec-
tion,
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mechanically connecting the cooling plate to the electrical
energy storage element; and

cooling the electrical energy storage element by providing
a cooling agent through the at least one cooling channel
of the cooling plate. 5
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